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With the funding of the Project by NSr scheduled to ter- 
min*»te on August 31, 1979, continuity of the Project, staff- 
ing for 1979-80, placement of departing staff, and prepar- 
ations for next 5 ear have been of major concern. Because 
a small sum, perhaps $30,000 beyond that allocated for the 
final report, will be available, we requested and received 
an one-year extension, without additional funds, from the 
NSF. These carry-over funds have been used to guarantee the 
salary of Judith Klein for .1979-80 irrespective of any other 
income for the Project. Thus the central staff of Klein, 
Connor and Watson has been assured for the year ahead. 

Continued negotit tions with the Board of Education of 
the City of New York have led us to expect significant finan- 
cial support from "tax levy" money to meet more than half 
the budget. The remainder would be provided by six Districts 
each of which would have two interns in each of two schools. 
Coordinators would be school personnel released half-time 
to work with the interns and to be studen'is at New York Uni- 
versity. In response 'to our inquiries, numerous Districts, 
have indicated a strong desire to have the Project function- 
ing in their schools. Delays in formal approval of the budget 
of the City have prevented negotiations of official contracts 



with the City and the Districts, but fiscal arrangements 
are expected to be completed early in the summer. 

The unwillingness of NYU to provide a minimum staff on 
academic appointment to meet responsibilities to both Project 
students and matriculated doctoral students threatens the 
long term continuity of the Project. Because operation of 
the Project requires a knowledge of and close working re- 
lations with the schools, continuity of the teaching staff 
is essential.' 

On April 1, Dr. Theresa Jordan left the Project to assume 
a three-year appointment as research director for another 
New York University project. However, with her usual kind- 
ness, she continues to provide advice on particulars of our 
research operations. 

Under a separate NSF contract nearby Queens College has 
been making m external evaluation of Project City Science. 
TWO reports, as of July 1978 and of April 1979, have been 
submitted. Conoiderable time of Project staff members has 
gone into reactions and clarifications of items in these 
reports. The effort by the Queens group dramatizes the con- 
siderable difficulties of having an external group attempt 
a continuing appraisal of a project operating in its fourth 
and fifth years. Because the Project has a small staff and 

t 

major commitment to school-based training of intern teachers, 
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many interesting possibilities for action and research sug- 
gested in the early days of the 'reject have been impossible 
to implement. 

a 

With a relatively mature ani highly committed group cf 
interns, the academic year 1978- 7S has been quite successful 
and approximated the training molel ervisioned. 

From its inception the Pro j act has sought to recruit 
interns from minority groups, especially Blacks and Hispanics. 
During the four-year operation of the intern program, fifteen 
minority members (or twenty-six percent) were among the 
fifty-four completing the program. 

Nationwide, the number of minority students mnjorinq 
in the sciences is pathetically small. According to the Man- 
power Survey, in 1975-76 less than five percent of all graduat- 
ing science majors were minority members. Biology had 3,100 
(6.2%), chemistry had 330 (3.3%), physics had 67 (1.5%), 
and earth science had 38 (0.8%). That twenty-six percent 
of the Project interns have beei minority members is encour- 
aging. 

Unexpected consequences of he Project operation have 
been occurring. After our pres-'ntations at NSTA, representa- 
tives of the Department of Educ.ition in Puerto Rico requested 
that the staff organize and ope -ate a teacher development pro- 
gram on that island. This was .i natural extension of the 



long-term cooperation between the Department of Education 
and New York University. However, no course offerings for 
science teachers had been made for nearly a decade. Through- 
out this past academic year Connor and Klein have shared al- 

t 

ternate fortnightly presentations of day-long adaptations 
of two of the basic 'courses presented to Project interns. 
The class of thirty teachers, who were seeking up-dating on 
science and pedagogy, came from all parts of the island. 
Connor had been able to raise $<^,000 in scholarship funds 
from a number of industries on the island. The funds pro- 
vided year-long half-tuition scholarships for eighteen teachers 
and supervisors. The others came at their own expense. Upon 
initial announcement of the program, one hundred and seven 
teachers came to San Juan for interviews last September. 
Clearly there is much interest among the teachers and a 
willingness by many to pay at least half of their own tuition, 
as well as travel expenses. Additional scholarship funds are 
being sought with the intent of maintaining a continuing 
program which would lead to a master's degree at NYU. 

A further consequence of the activities in Puerto Rico 
was an invitation to Connor to join an international dis- 
cussion of science education held in the Barbados mainly 
for representatives of Caribbean schools. 

Further curiosity about the Project has led to an in- 
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vitation to Watson to discuss the Project in Winnipeg next 
October at the annual convention of the Science Teachers* 
Association of Manitoba (STAM) . 
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PRESERVICE PROGRAM 

For preservice students, the start of the spring semester 
marked the beginning of a shift in responsibilities, from 
heavy course work to increasingly greater teacher loads in 
the schools. The semester also included the introduction 
of tvto new courses: Education for an Ecological Society, 
which is an extension of the Urban Ecology course presented 
in the fall, and Implementation of Intermediate School Science 
Programs, a course built around the themes of change, cur- 
riculum and community. Finally, preservice students were 
involved in taking New York City License examinations. This 
was the first time that these tests had been given during 
the life of the Project. 

Courses 

TWO new courses were developed during the preceding summer 
in partial response to the suggestions made by the preser- 
vice of 1977-78. At that time, the difficulties with the 
courses in Integrated Science were highlighted, and the 
decision was made to replace them with Urban Ecology (fall 
semester) and Education for an Ecological Society (spring 
semester). These courses were designed to focus on ecologi- 
cal principles and their application to the schools, while re- 
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taining an integi ated science orientation. Further discus- 
sion of this decision is found in Progress Report No. 14 , 
pp. 2-3. In addition, these changes reflected the continuing 
attempts of the staff to provide greater cohesiveness between 
course work and students* school experiences. Thus, the 
Implementation course was designed to replace the trouble- 
some Sociology offering. It retained the intensive community 
involvement of the Sociolog'/ course, while adding emphasis 
in areas more pertinent to students' primary responsibility. 

Educati on fcr an Eaological Society 

During the spring semester the second part of the urban 
ecology curriculum. Education for an Ecological Society , 
was presented. This was the first time this course has been^ 
taught. The course content was an outgrowth of earlier 
cour ;e evalucitions which indicated that more educational 
content was required in preservice training. Consequently, 
the course focused on the ways that environmental concepts 
encountered in the fall course, E)ynamics of Urban Ecol^ogy , 

» » ^^^^^^^^^ 

coul<i be taught to adolescent learners. 

The objectives of the course were to allow and encour- 
age students to use topics from urban ecology as part of a 
junior high school science program, to develop ,a variety 
of learning activities (hands-on, audio visual support mate- 
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rials » field trips, etc.) appropriate to environmental edu- 
cation, to construct and implement a complete unit plan for 
environmental education in schools where they were student 
teachers. Examples of environmental units developed under 
the course auspices included "Symbiosis in the City" and 
"Energy Waste at School." Exan^iles of audio visual support 
materials included an electric bulletin board that beckoned 
student participation and a slide-tape presentation on city 
trees. Field trips included an investigation of a nearby 
beach community, a trip to a sblar house, and a look at 
various architectural styles. Examples of hands-on activi- 
ties included the building of mini-windmills, classroom 
gardening, and a measure of air pollution with very simple 
apparatus. 

The course was well received by the preservice interns. 
Each was able to implement environmental activities in his 
or her student teaching, some more than others. In addition, 
they received feedback on those activities as a regular part 
of the course. 

A course package for the urban ecology curriculum was 
developed. It contains an overview and sample materials 
for both Dynamics of Urban Ecology and Education for an 
Ecological Society . The course is available upon request 
from Project City Science. 



ERIC 



14 



Implementation of Intotmedi to School Sciencc^ 

This course was developed aroun i three general foci: 
curriculum, change and communit In general, the course 
was loosely structured in order to allow each student to 
identify needs in each of these arear. relatad directly to 
his/her own specific school situation. Acti viv-i«^s in the 
course grew out of students' attempts to devise solutions 
to meet these needs, report on the attempted solutions and 
evaluate their effectiveness. In order to support this 
structure, each student drew up a contract which specified 
the means by which these goals would be attained and a time 
frame for their achievement. Althouc|h contracts were written 
up early in the course, our experience clearly demonstrated 
the desirability of having studants inodify and augment their 
original plans in response to tne reility of the schools. 
As students became more responsible for implementing the 
decisions that they made, they also recognized that what 
looks good on paper is often not feasible given the time, 
personnel and other resources available to the classroom 
teacher. For most of the students, two tangible products 
resulted from the course: curriculum, change and community 
projects which had direct applicability to their current 
school placen^nts, and the knowledge that they as classroom 
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teachers could substantially modify a given curriculum and 
portions of the school environment to bring about more 
effective educational experiences, for their students. 

School Involvement 

As soon as students returned from the semester break, they 
began the process of identifying another teacher with whom 
they could pick up their second class. The goal was to as- 
sume responsibility for a second class by mid- February , add 
a chird (preferably with yet another teacher) by about 
the third week in March, and finally, add a fourth class to 
their teaching loads after the spring recess (last week in 
April). Our purpose was not only to provide each student 
with experiences with pupils at different levels of academic 
ability, grades and in different science content areas, but 
also to involve many teachers who previously had worked with 
the Project only tangentially . in addition, it was anti- 
cipated that teaching fo.ur periods per day would approximate 
the work load that students would encounter if they accepted 
jobs in the city system in the fall. 

Although many preservice students assumed at least par- 
tial responsibility for third and fourth classes, there were 
many problems. Stucients and their cooperating teachers com- 
plained that the teaching (and planning) load was onerous. 
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Some teachers were reluctant to jrovide classes for only 
a few weeks, late in the school vear. Also, it was some- 
times difficult to find appropriate classes in other teachers' 
programs that would fit into the existing patterns of 
classes already taught by the preservice. 

Despite their heavy teaching responsibilities, students 
participated in the planning and development of many science 
related activities. City resources were used to better ad- 
vantage than previously, resulting in field trips for 
their students to the Bronx Botanical Garden, Wave Hill En- 
vironmental Center, the Breezy Point Unit of Gateway National 
Park, the Brooklyn Botanidal G^t'den and Pelham Bay Park, as 



well as short trips to neighS^^rh^Q parks, local pet stores 
and tours of school heating plants among others. As in the 
past. Project interns played prominent roles in the Science 
Fairs of their schools, especially working with individuals 
and small groups of pupils on the development of their Science 
Fair Projects. =^inally, preservice students initiated a num- 
ber of special projects in the schools, among which were: a 
school-wide science newsletter, the design and construction 
of a rooftop weather station, the organization of a weather 
watcher's club, a solar eclipse viewing, using pin-hole 
cameras and similar devices, and lab squads to organize, 
distribute and collect laboratory materials from the science 
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teachers in seveial of the schools. 

One of the features that perhaps sets this preservice 
program apart from usual student teaching experiences is the 
opportunity students have to modify existing curriculum and 
subsequently to implement their adaptations. This process 
is begun in the fall semester for courses in Curriculum and 
Methods, and this year for the first time, has continued 
into the spring semester in the Implementation Course. Be- 
cause of this emphasis, students are able to accept the de- 
mands of intensive teaching with the knowledge that they 
have already expended the time necessary to identify and 
sequence activities in a variety of content areas. In 
addition, continuing our plan from 1977-78, revised copies 
of these materials have been assembled, copied and placed 
on file so that they are accessible to all students in the 
program. In contrast to last year, this scheme to share 
classroom tested experiences based on the New York City 
Science Course of Study has worked well. The files consist 
of some commercially developed materials, but mostly of 
student adaptations of units or major portions of units, as 
well as explicit plans for a variety of field trips. ^The 
difference this year has been the inclusion of written 
materials only, and the persistence of the staff in copying 
materials before they vanished into the schools, what we 
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have seen this year is the devel Dpemnt of a small but ef- 
fective curriculira lending library within the Project. 

Nt^w York City License Exams 

For the first time since IS 74, New York City offered regu- 
lar license examinations in junior high school general 
science and each of the high school science disciplines. 
With the notable exception of teachers serving on "Per 
Diem Certificates" (s ibstitute status) the vast majority 
of junior and senior high teachers in New York City have 
completed the City's licencing procedure. In the past, 
the unavailability of these examinations has been a major 
obstacle to having our graduates obtain permanent teaching 
positions. Until now, all of them who have taught in New 
York's schools have been there on temporary credentials (Per 
Diem Certificates), Initiitlly, this made it more difficult 
for them to find jobs, and subsequently, it has meant great 
uncertainty about remainincf in a particular school .for more 
than a year. 

The license examinations consisted of five parts; writ- 
ten (science subject matter and pedagogy) , written English, 
performance (laboratory tasks in each of four areas) , inter- 
view, and medical. Each e::amination , given in parts, was 
spread over a period of several months. All but two (one 
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foreign student, one student moving out of state), of this 
year's group took the license examination in at least one 
subject. Several students took more than one exam, primarily 
to insure that they would be licensed. In New York City, it 
is possible to teach at the intermediate level on a high 
school license, but not vice versa . Table 1 below shows the 
number of .license examinations taken and passed to date. 

TABLE 1 

Earth General 
Biology Chemistry Physics science Science Other 

NO, 4 4 3 1 8 1* 



*Mathematics (high school) 

It is anticipated that the City will make appointments 
of new science teachers for September. We are hopeful that 
many of this year's graduates will accept positions in New 
York's intermediate schools. 
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MODKL DISTRICTS 

The focus of the Model Districts Program has always been 
to create districts "in which the science teaching in the 
intermediate grades is exemplary in every way." However, in 
this final semester this task was refined to concentrate on 
institutionalizing whatever exemplary practices had been 
developed, so they would endure beyond the period of oovern- 
ment funding. To do this the Project staff had to consider 
what has evolved so far in the program, predict what might 
be expected to endure in the future, ar.d decide how best to 
secure its continued maintenance. 

What Ha:i Evolved 

While the constraints of the school environment — building, 
staff, hours, finances, traditions, etc., preclude some in- 
novations, the Project has continually tried new ideas, new 
approaches, new emphases. During the spring semester, thanks 
to the further maturation of the coordinators and the fact 
that the preservioe interns began teaching earlier and more 
intensively, more attempts were made at curriculum adaptation, 
at community involvement and at changing some aspect of the 
school environment. In fact, these latter tasks were formal- 
ized as goals of the preservice Implementation course, out- 
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lined and discussed on p. 9. 

As outlined 'On pp. 22 ff, the activities show that 
the curricular adaptation efforts of the coordinators re- 
sulted in more imaginative modules, more enphasis on marine 
biology and earth science, and more team teaching efforts. 
The special projects, especially science • fairs , and newspa- 
pers were continued, but more through the efforts of the in- 
terns and their cooperating teachers, rather than those of 
the coordinators, as in past years. The ccKsrdinator 's role 
focused more on giving workshops that outlined teacher and 
student responsibilities and organizing the work involved. 
One particular project that worked very well was the estab- 
lishment of a weather station by a preservice intern, Ray 
McGowan. It quickly became the highlight of the homeroom 
period, at I. S. 142, when the students themselves prepared 
and gave the report while daily maintaining the station, 
built by them on the school roof. 

The experience of the coordinators over the previous 
year gave them the expertise and the confidence to better 
supervise the interns, to better organize the workshops they 
gave to the inservice teachers and to coordinate the school 
science activities more effectively, especially where science 
could be used in the reading programs, the programs for the 
gifted, etc. 
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Wide pubJicity waf given the Project when a "Better 
Reading Through Scienci'" television program (part of Sun- 
rise Semester) involved the associate director commenting on 
video clips of the students of P. S. 1,15. They were experi- 
menting with batteries and bulbs, then writing down their 
experiences for ethers to read. At the end of the previous 
school year, the coordinate r in this school (P. S. 115) , Bob 
Callan, had written the proposal that funded the program; 
he was directing the classroom activities. During 1978-79 he 
held weekly workshops to instruct the sixth grade teachers 
to do similar activities in their own classrooms. 

While their fielc experiences had given them more con- 
fidence, another set of experiences were making increasing 
demands on the coord inatorf-. This year was the time in their 
academic careers that most of them began to plan seriously 
for their doctoral thieses, with all the demands this major 
task would make cn their t me and energy. Thus it was im- 
portant to contirually rea.ssess what was happening in each 
school and question what needed to be done to sustain various 
science activiti( s as the semester was ending. But it was 
even more import, nt to ask what remained to be done to keep 
activities going next year when the governn^nt funding will 
be gone. 
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What Would Remain? 

In the attempt to answer their question for next year the 
focus of the coordinators* activities were different at the 
university meetings and in the field. They were continually 
asked to consider what practices had proved most beneficial 
to good science teaching and how long such practices might 
be expected to last after the Project was no longer in the 
schools. While in a few cases teachers' basic content know- 
ledge improved, especially in the areas of physics and earth 
science, iiK^re change could be noted in their skills and atti- 
tudes. Since the Project has stressed the "hands-on approach" 
for individual students in order to bring teachers away from 
a purely lecture or lecture-demonstration approach, even 
more time was spent encouraging teachers to use this method. 
It was hoped that teachers had had enough positive experiences 
with "hands-on" and that reinforced by their involvement 
with the preservice interns, they would be encouraged to 
use the approach increasingly in the future. 

But beyond individual teachers in single classrooms, 
there were the school-wide activities, as the science fairs 
and the newspapers. While newspapers could be taken over 
by one teacher and a few students, the Sciei;::e fairs were 
a much larger managerial and administrative task involving 
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many teachers, several administrators and hundreds of stu- 
dents. In order that these continue as well planned, effective 
experiences, the Project staff asked the coordinators to step 
back and encourage the teac^hers and administrators to initiate 
and improve on previous fairs. In nest cases thi^.gs went 
well at the beginning with the coordinator arranging meet- 
ings and workshops to organize the activities and outline 
the schedule. Then came the problems. Seldom did the school 
personnel follow up, adequately. As a result, too often there 
was a tremendous rush at the end to have students submit pro- 
jects in time for the judging. In. one instance the fair was 
postponed and the coordinator blamed for its delay. It took 
hours of discussion before the school personnel realized that 
the early workshops wherein they had se'u their schedule had 
been forgotten; their complaint then was than they had not 
been reminded often enough. The happy ending came a month 
later when the rescheduled fair finally occurred. Despite 
the problems, the fair was an overwhelming success. 

Other attempts to ins :itutionalize the Project occurred 
naturally in two schools, '.S. 61 in Brooklyn and P. S. 143 
in the Bronx. In P. S. 61 the science chaim^n. Rich Rosen- 
blum, had worked with the 'reject for four years, had become 
a doctoral candidate at Nev York University, and was able to 
take over the coordinator' ; role. In P. S. 143, the Assistant 



25 



20 



Principal for Science, Ralph Harrison, was also vtfilling to 
asstune coordinator responsibilities. Tn both instances, prob- 
lems arose mainly because these coordinators could not be 
present for the regular staff meetings at NYU, but the attempt 
was successful in many ways, mainly in giving us directions 
for the future. Accordingly, when District 15 in Brooklyn 
asked that P. S. 142 be involved with the Project, we were 
able to ask that the coordinator. Art Kaufman, be relieved of 
certain regular school dates so that he could more closely 
supervise tl43 interns, then attend classes and meetings at 
the University. This seems to be the model that is most ac- 
ceptable to district administrators and is mott likely to be 
used by the Project unuux anticipated City funding. 

The promise of continued funding from contributions of 
the Central Board of j^Sducation, cooperating districts and 
New York University remains in question. Responses to our 
previous letters show that some twenty districts as well as 
the Central Board and New York, University are definitely 
interested. However, at the City and district levels, this 
is a question of financial priority and little can be decided 
until the New York City budget is settled, sometime in the 
summer. After that, educational budgets will be decided; 
after that we will know. Of course, the real problem is that 
with every day's delay, it becomes more difficult to recruit 
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qualified interns and coordinators. And the future success 
of the Project depends on this. 
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TABLE 

Highlights, Project City Science Activities 

District 10 



Curriculum Adaptation 



Description 

Developed unit on 
electricity and 
magnetism using 
"hand9-on" activities 

Adapted unit on 
Batteries and bulbs 
for Health Conserva- 
tion class 

Designed plant prop- 
agation activities 
for Health Conservation 
class 

Developed a unit on 
heat and temperature 

Developed mini unit on 
living things 

Developed and taught 
a sixth grade unit on 
magnets adapted from 
ESS's batteries and 
bulbs 

Developed and taught 
a seventh gr*^de unit 
on Electricity 



On-site 
Location Coordinator 

J. H. S. 141 Marcia Rudy 



J. H. S. 141 Marcia Rudy 



J. H. S. 141 Marcia Rudy 



J. H. S. 141 Marcia Rudy 



J. H. S. 141 Marcia Rudy 



I. S. 115 



Robert Callan 



I, S. 115 



Robert Callan 



Preservice 
Intern (s) 



Cooperating 
Teacher (s) 



Susan Joe Sasiela 

Frank-McConne 1 1 



Sheila Devlin 
Marion Miller 



Susan 

Fr ank-McConne 1 1 
Susan 

Frank-McConnell 



^helia Devlin 
Marion filler 



Joe Sasiela 
Joe Sasiela 



Vicki Rusk 
Kathy Sullivan 
Marcia Diamond 
Bairbara HSirris 
Henry Eubanks 



Irene Cheteyan Marie DeCesare 



Highlights/ Project City Science Activities 

District 10 



Curriculum Adaptation 
(continued ) 



Description 

Developed and taught 
a sixth grade unit on 
plants and fenvironment 

Developed and taught 

electricity adapted 
from ESS*s batteries ' 
and bulbs 



Location 



I. S. 115 



I. S. 115 



On-site 
Coordinator 

Robert Callan 



Robert Callan 



Preservice 
Intern (s) 

Irene Cheteyan 



Cooperating 
Teacher (s) 

Barbara iiarris 
Simon Libfeld 



Irene Cheteyan Simon Libfeld 
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Developed a unit on 
7th^ grade earth 
science curriculxim 
**Rocks and Minerals" 
using curricula 
prepared by Project 
City Science personnel 

Adapted unit on elec- 
tricity, energy and 
magnetism using ideas 
frcm ESS f SCIS Concepts 
and Challe nges and 
science activities 
package . 
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I. S. 137 



Colin Bradshaw 



I. S. 137 



Colin Bradshaw 



Lorraine Ling 



J. Lippman 
R. Clunie 



Lorraine Ling J . Lippman 
Ellen Goldstein R. Clunie 

J, Kartsch 



to 
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Highlights, Project City Science Activities 

District 10 



Curriculum AdaptatJ on 
(continued ) 



Description 

Adapted unit for 
study on micro- 
organisms from 
SCIS & COPES 

Developed unit on 
plant growth using 
ideas from Concepts 
and Challenges 



Location 



I. S. 137 



I. S. 137 



On-site 
Coordinator 

Colin Brad Shaw 



Colin Bradshaw 



Preservice 
* Intern (s) 



Cooperating 
Teacher (s) 



Lorraine Ling R. Clunie 

J. Lippman 
J. Rosenbluth 
J. Kartsch 

Ellen Goldstein J. Rosenbluth 

J, Kartsch 



Adapted unit on 
Mystery Powders 
to eighth grade 
chemistry unit 



I. S. 137 



Colin Bradshaw 



Lorraine Ling J. Lippman 



Adapted batteries 
and bulbs activity 
to seventh grade 
physics sequence 
on electricity 



I. S. 137 



Colin Bradshaw 



Lorraine Ling R, Clunie 

J. Lippman 



Highlights, Project City Science Activities 

District 10 



Curriculum Adaptation 
(continued) 



On-site Preservice Cooperating 

Description Location Coordinator Intern (s) Teacher (s) 

Developed activities I. S. 137 Colin Bradshaw Ellen Goldstein J. Kartsch 

on force and energy 
using ideas from 
COPES in eighth grade 
physics unit 



Developed activities I. S. 137 Colin Bradshaw Ellen Goldstein J. Kartsch 

for seventh grade 

unit of solids, 

liquids and gases 

using ideas from 

Concepts and Challenges 

and ESS 

Developed unit on I. S. 137 Colin Bradshaw Lorraine Ling R. Clunie 

effects of environ- Ellen Goldstein J. Rosenbluth 

mental changes on 

plant growth. 

Ideas were used 

from COPES and 

Concepts and Challenges 
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Highlights, Project City Science Activities 

District 10 



Field Trips 



Description 

Accompanied class 
to NY Botanical . 
Garden for 2 session 
mini-course for 7th 
graders "Making sense 
of your environment" 

Accompanied 8th grade 

class to NY Botanical 

Garden tour of con- 
servatory 

Accompanied alhas 
to Wavehill Environ- 
mental center for 
program on city trees 
for 7th graders 

Arranged field trip 
to Wavehill Environ- 
mental Center for 
9th grade 

Accompanied students 
on tour of neighbor he od 
to categorize rocks 
present in the environ- 
ment 



On-site 
Location Coordinator 

J. H. S. 141 Marcia Rudy 



J. H. S. 141 Marcia Rudy 



J. H. S. 141 Marcia Rudy 



J. H. S. 141 Marcia Rudy 



I. S. 137 



Colin Bradshaw 



Preservice 
Intern (s) 



Cooperating 
Teacher (s) 



Susan Joe Sasiela 

Prank -McConnell 



Susan Roberta Fox 

Frank-McConne 1 1 



Susan Joe Sasiela 

Frank -McConnell 



Jay Norwood 



A . Hector 
J . Lippman 



■ 7 



ERIC 



36 



Highlights, Project City Science Activities 

District 10 



Field Trips 
(continued) 



Description 

Accoi^panied students 
on neighborhood tour 
to examine erosive 
agents effect on 
rock and soil 

Accon^anied class to 
pet store to study 
ecological conditions 
of tropical fish 



Location 



I. S. 137 



I. S. 137 



On-site 
Coordinator 

Colin Bradshaw 



Colin Bradshaw 



Preservice 
Intern (s) 



Cooperating 
Teache ' " (s) 

A. Hector 
J . Lippman 



Lorraine Ling W. Naylor 



Assisted students 
with science fair 
projects 

Organized weekly 
lunchtime science 
fiction club to 
view films trips & 
films 

Organized scenic 
displays-aquarium 
and plants in 
library 
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Special Projects 
J. H. S. 141 Warcia Rudy 

J. H. S. 141 Marcia Rudy 



J. H. S. 141 Marcia Rudy 



Sanford Wolf Roberta Fox 
Susan Norman Larry 

Frank-McConnell Joe Sasiela 



Susan Leffler 



Highlights, ProjectJCity Science Activities 

District 10 



Special Projects 
(continued ) 



to 

00 



Description 

Organized solar 
eclipse viewing 
with photographic 
film 

Set up photo display 
of rocket club and 
launch in 6th grade 
clexssroom 

Article in Riverdale 
Press about rocket 
club and Project 
City Science activities 
in J. H. S. 141 

Attend'ed science 
te^ehers meetings 

curriculum adapta- 
tions 

Interview with 
librarian from 
Spykn Dysil branch • 
library 



Location 



On-site 
Coordinator 



J. ff.^, S, 141 Marcia Rudy 



J. H. S. 141 Marcia Rudy 



J. H. S. 141 Marcia Rudy 



J. H. S. 141 Marcia Rudy 



J. H. S. 141 Marcia Rudy 



Preservice 
Intern (s) 



Cooperating 
Teacher (s) 



Susan Jay Norwood 

Frank -McConne 1 1 



Roberta Block 
Herb Herman 

Ju^th Kerens 



Susan All science teachers 

Frank-McConnell Norman Kaufman 



Susan 

Frank-McConne 1 1 
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Highlights, Project City Science Activities 

District 10 



Special Projects 
(continued } 



Description 

Ai:tended teacher 
workshop at NY 
Botanical Garden 
for field trip 

Visited Wavehill 
Environmental 
Center library to 
secure curricula 
materials for unit 
on environmental 
science 



On-site 
Location Coordinator 

J. H, S. 141 Marcia Rudy 



Jf. H. S. 141 Marcia Rudy 



Cooperating 
Teacher (s) 



Preservice 
Intern (s) 

Susan 

Frank-McConnel 1 



Susan Taibert Spence 

Frank-McConnell 



Conducted luncli- 
time sessions on 
computers and 
technology for 
interested students 

Developed a list of 
science places to 
visit around NYC- 
special exhibits and 
tours 
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J. II, S. 141 Marcia Rudy 



. H. L 141 



Marcia Rudy 



San ford Wolf 



13 
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Highlights, Project City Science Activities 

District 10 



special Projects 
(continued) 



Description 

Assisted students 
with charting plant 
growth of bulbs 
planted in school 
garden 

Planned and imple- 
mented 2nd Annual 
I. S. 115 6th grade 
Science Fair 

Implementation of 
NYSED Mini-grant 
problem solving 
Reading- Science/ 
An experimental 
approach 

Implementation of 
"Living Science** 
program through . 
District 10 

Development and Imple- 
mentation of research 
program in 6th, 7th and 
8th grades 



On-site 
Location Coordinator 

J, H. S, 141 Marcia Rudy 



I. S. 115 



i; S. 115 



I. S. 115 



I. S. 115 



Robert Cailan 



Robert Callan 



Robert Callan 



Robert Callan 
Terry Jordan 



Preservice 
Intern (s) 



Cooperating 
Teacher (s) 

Sheila Devlin 
Marion Miller 



Kathy Sullivan 
Marcia Diamond 
Barbara Harris 
Simon Lib f eld 

Vicki Rusk 
Kathy Sullivan 
Marcia Diamond 
Barbara Harris 
Henry Eubank s 
Simon Libfeld 

Barbara Harris 
Vicki Rusk 



Barbara Harris 
Kathy Sullivan 
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Highlights, Project City Science Activities 

District 10 



Special Projects 
(continued) 



Description ► 



Developed science 
resource file on 
energy and electricity 

School held its second 
annual science fair 
with over 80 students 
participating 

Mini science talent 
class experimented 
on the effects of 
temperature and 
light on germination 

Students experimented 
on the effect of various 
wave lengths of light 
on the production of 
CO2 by plants 



Location 



I. S. 137 



I. S. 137 



I. S. 137 



I. S. 137 



On-site 
Coordinator 



Colin Bradshaw 



Colin Bradshaw 



Colin Bradshaw 



Colin Bradshaw 



Preservice 
Intern (s) 



Lorraine Ling 



Cooperating 
Teacher (s) 

Henry i:;uoanKs 
Vicki Rusk 
Simon Libfeld 

Marie DeCesare 
Denise O'Daly 
Andra Meyer son 
Craig Leonard 



Lorraine Ling Dimitri Cruz 
Ellen Goldstein 



J. Lippman 



Ellen Goldstein Joel Rosenbluth 



Highlights 



Description 

Students examined 
the effects of 
ecological im- 
balance on aquatic 
tank 



Location 
I. S. 137 



Newsletter was sent I, s. 137 

inviting parents to 
science fair. Ten parents 
attended as a result. 

Enlisted librarian's I. S. 137 

support in establish- 
ing a science resource 
area with a special 
section devoted to ideas 
on how to make science 
projects 

Assisted filming of I. S. 137 

teachers in preparing 
chemicals for use in 
setting up photo dark- 
room 
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Project City Science Activities 
District 10 

Special Projects 
(cont inaed ) 

dn-Site Preservlce Cooperating 

Coordinator Intern (s) Teacher (s) 

Colin Bradshaw Lorraine Ling W, Naylor 

Colin Bradshaw 
Colin Bradshaw 



Colin Bradshaw 




Description 

Attended Parent- 
Teacher conference 



Assisted staff with 
after- school recreation 
program 

Organized student 
lab team 

Developed activities 
for 7th grade unit on 
solids, liquids and 
gases using ideas 
frc^ Concepts and 
Challenges and ESS 

Developed unit on 
effects of environ- 
mental changes on 
plant growth. Ideas 
were grafted 'from 
COPES and Concepts 
and Challenges 



Highlights, Project City Science Activities 

District 10 



Special Projects 
(continued) 



On-Site Preservice Cooperating 

Location Coordinator Intern (s) Teacher (s) 

I. S. 137 Colin Bradshaw Lorraine Ling J, Lippman 

Ellen Goldstein R. Clunie 

J. Kartsch 

I, S. 137 Colin Bradshaw Lorraine Ling 



I. S. 137 Colin Bradshaw Lorraine Ling 



I. S. 137 Colin Bradshaw Ellen Goldstein J. Kartsch 



I. S. 137 Colin Bradshaw Lorraine Ling R. Clunie 

Ellen Goldstein J. Rosenbluth 
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Highlights, Project City Science Activities 

District 10 



Special Projects 
(continuiid) 



On-site Preservice Cooperating 

Description Locatio n Coordinator Intern (s) Teacher (s) 

Interns jointly I. S. 137 Colin Bradshaw Ellen Goldstein Dimitri Cruz 

taught a small Lorraine Ling 

group of 12 

stuaents wno were 

3 years retarded in 

reading, math and 

science using the 

IIS Curriculum. 

After a term's 

work those students 

have developed 

cognitive skills 



Workshops 



Conducted three work- 
shops with teachers, 
supervisors and in- 
terns to determine 
the organizational 
procedures for the 
science fair 



I. S. 137 



Colin Bradshaw 



Arline Weisberg (Sci Crd) 
Dimitri Cruz 
Jack Kartsch 
Rose Clunie 



ERIC 
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Highlights, Project City Science Activities 
V District 10 



fforkshops 
(continued) 



Description 

Conducted special work- 
shop with interns and 
students -who would 
assist in operating 
and maintaining activi- 
ties associated with 
science fair 

Conducted workshop with 
tieachers to determine 
what areas of the N. Y. c. 
curriculum could best be 
enriched by using "hands- 
on*' and experiential 
activities 



Location 



I. S. 137 



On-site 
Coordinator 

Colin Bradshaw 



Preservice 
Intern (s) 



Cooperating 
Teacher (s) 



Lorraine Ling Jack Kartsch 
Ellen Goldstein Rose Clunie 

Jessica Lippman 



I. S. 137 



Colin Bradi^haw 



6 teachers from dept. 



in 
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TABLE 



Descriptio n 

Developed 8th grade 
lab physics curriculum 
including school wide 
contests and surveys 
(bajted on Science 5/13, 
ISIS, and*l)thers) 

Adapted unit on sound 
and music for < 9th grade 
from N. Y. C. Board of 
Education curriculum 
and ISIS 



Highlights, Project City Science Activities 

District 15 



Curriculuni Adaptat ion 



Location 



On-site 
coordinator 



J. H. S. 142 Arthur Kaufman 



J. H. S. 142 Arthur Kaufman 



Preservice 
Intern is) 



Cooperating 
Teacher (s) 



ERIC 



Developed and imple- 
mented introductory 
laboratory science 
lessons for \^siting 
elementary school 
pupils 

Developed unit on 
rocks and minerals 

Developed unit of 
biology lessons 
including use of 
local lake water, 
human body cells, 
microscopy techniques 



J. H. S. 142 Arthur Kaufman 



J. H. S. 142 Arthur Kaufman 



J. H. S. 142 Arthur Kaufman 



Ray McGowan 
Stacey Mizl 



David Fishbein 
Arthur Kaufman 

Peter Manfredi 
Arthur Kaufman 
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Description 



Designed and imple- 
mented lessons on 
food chains 

Developed unit on 
light 

Introduced Mystery 
Powders in chemistry 
unit 

Developed unit on 
heat 

Developed lessons on 
measurement of time 
(adapted from Science 
5/13) 

Adapted unit on mag- 
netism from ESS 7th 
grade 

Adapted a unit on 
matter and forces 
from N, Y, C. Board 
of Education curriculum 



Highlights, Project City Science Activities 

Districts 15 

\ 

Curriculum Adaptat ion 
(continued) 



On-site Preservice Cooperating 

Location Coordinator Intern (s) Teacher (s) 

J. H. S. 142 Arthur Kaufman Stacey MizI Arthur F^mf*":"* 



J. H. S. 142 Arthur Kaufman Stacey Mizl Peter Manfredi 

Arthur Kaufman 

J. H. S. 142 Arthur Kaufman Stacey Mizl Arthur Kaufman 

\ 

* i 

J. H. S. 142 Alrthur Kaufman Stacey Mizl Arthur Kaufman 

J. H. S. 142 Arthur Kaufman Stacey Mizl Peter Manfredi 



J. H. S. 142 Arthur Kaufman Stacey Mizl Arthur Kaufman 



J. H. S. 142 Arthur Kaufman Rav McGowan David Fishbein 
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Highlights, Project City Science Activities 

District 15 



Curriculum Adaptation 
(cont inued ) 



Description 

Developed a unit 
on seeds 



Location 



On-site 
Coordinator 



J, H. S. 142 Arthur Kaufman 



Preservice 
Intern (s) 

'Ray McGowan 



Cooperating 
Teacher (s) 

Peter Manfredi 



Developed lessons 
on forces 



J. H. S. 142 Arthur Kaufman 



Ray McGowan 



David Fishbein 



Special Projects 



Acc(MnpanlM-«tud (>nt 
entrants to SEER 
etiergy exhibits, 
Glided students with 
their projects 

Arranged for tour of 
school's heating plant 



Organized school 
science fair 



Conducted science 
projects workshop 
with students 



J. H. S. lA? Arthtir Kaufman 



J.. H. S. 142 Arthur Kaufman 



J. H. S. 142 Arthur Kaufman 



J. H. S. 142 Arthur Kaufman 



Stacey Mi 7.1 



Ray McGowan 



Ray McGowan 
Stacey Mizl 



Stacey Mizl 



Peter Man*^*""''^ 



David rishbein 
Leonard Polikoff 

(Custodial Engineer) 

David Fisbein 
Lewis Gerber 
Arthur Kaufman 
Peter Manfredi 
Bernaru Zapkin 
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Highlights, Project City Science Activities 

District 15 



Special Projects 



Description 

Designed school 
weather station, 
constructed of 
existing materials 

Organized school 
weather club, duties 
included daily weather 
reports over P. A. 
system 

Arranged series of 
trips to Gateway- 
Breezy Point Unit, 
tied in with 
ecology unit 



Location 



On-Site 
Coordinator 



J. H. S. 142 Arthur Kaufman 



Preservice 
Intern (s) 

Ray McGowan 



J. H. S. 142 Arthur Kaufman 



Ray McGowan 



J. H. S. 142 Arthur Kaufman 



Cooperating 
Teacher (s) 

David Fishbein 



David Fishbein 

Bea Neu Melov (Principal) 



David Fishbein 
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TABLE 

Highlights, Project City Science Activities 

District 17 



Curriculum Adaptation 



Description 

Developed and 
adapted sr' series 
of lessons on how 
to prepare and take 
care of fish tanks 



Location 



I. S. 320 



On-site 
Coordinator 

T^ddesse 
Aregahegn 



Preservice 
Intern (s) 

Christopher 
Bender 



Cooperating 
Teacher ( s ) 

Ellen Packman 



Adapted a series of 
lessons on the micro- 
scope and used the 
microscope in study- 
ing sea life 

Developed a unit on 
reptiles and en- 
coui-:ic^ tho students 
to make a first hand 
observation of snakes, 
frogs, etc. 

Developed a unit on 
how science fiction 
is related to real 
science 

Developed a series of 
lessons emphasizing 
the relative sizes of 
objects 



I. S. 320 



I. S. 320 



I. S. 320 



I. S. 320 



Taddesse 
Aregahegn 



Taddesse 
Aregahegn 



Taddesse 
Aregahegn 



Taddesse 
Aregahegn 



Christopher 
Bender 



Ellen rac:!:r.an 



Christopher 
Bender 



Christopher 
Bender 



Christopher 
Bender 



Ellen Packman 



Ellen Packman 



Ellen Packman 
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Highlights, Project City Science Activities 

District 17 • 



Curriculum Adaptation 
(continued) 



Description 

Adapted and taught 
several lessons 
from the N. Y. C. 
science curridtilum 
which %irere used in 
a "team teaching" 
situation 

Developtid and taught 
a "hands-on" curric- 
ulum for use in 
special guidance classes 



Acc<Mnpanied science 
on field trip to the 
Botanic Gardens 



Location 



I. S. 391 



I. S. 391 



I. S. 391 



Oft-Site 
Coordinator 

Alan Backer 



Alan Backer 



Field Trips 
Alan Backer 



Preservice 
Intern (s) 

Inorid 
Wisniewski 



Cooperating 
Teacher (s) 

Lelie Heffner 



Ellen Fair 



Leslie Keffner 



Special Projects 



Videotaped preservice 
interns while they 
were conducting their 
science class 



Organized and produced 
student-written science 
newsletter 
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I. S. 391 



I. S. 391 



Alan Backer 



Alan Backer 



John Conti 

Ingrid 

Wisniewski 



Ingrid 
Wisniewski 



Bob Harwood 
Leslie Heffner 



Leslie Heffner 
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Highlights, Project City Science Activities 

District 17 



Special Projects 
(con tin ued) 



to 



Description 

Administered "self- 
concept of achieve- 
ment" tests to classes 
iitvolvtiu ill d doccoral 
thesis being conducted 
by one of the science 
teachers 

Organized school- 
vide science fair 

Photographed science 
fair projects and 
participants and 
organized photo display 

Assisted individuals 
prepare their final 
science fair exhibits 
and coordinated science 
fair 

Developed a unit on 
animal behavior with 
special emphasis on 
fish and gerbils 



Location 



I. S. 391 



I. S. 391 



I. S. 391 



I. S. 320 



I. S. 320 



On-site 
Coordinator 

Alan Backer 



Alan Backer 
Alan Backer 



Taddesse 
Aregahegn 



Taddesse 
Aregahegn 



Preservice 
Intern (s) 

John Conti 



Christopher 
Bender 



Christopher 
Bender 



Cooperating 
Teacher (s ) 

Christine Abate 
Gail Derrico 



Mel Kramer (Ass't Prin) 



Mel Kramer (Ass*t Prin) 



Ellen Packman 



Ellen Packman 
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Highlights, Project City Science Activities 

District 17 



Varkshops 

/ 



Description 

Conducted several 
inclass student 
workshops on "How 
to Organize a Good 
Science Project" 



Location 



I. S. 391 



On-site 
Coordinator 

Alan Backer 



Preservice 
Intern (s) 



Cooperating 
Teacher (s ) 

Lou Hiers 
Leslie Heftner 
Bob Harwood 



w 
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RES 2ARCH PROGRAM 

Spring, 1979 proved to be a rather hectic time for the re- 
search team. This sit lation was compounded by the departure 
of two staff members from the research team. Dr. Philip 
Merri field was on sabtatical leave this semester, and on 
April first Dr. Theresa Jordan joined the staff of the Insti- 
tute for Developmental Studies at New York University as Eval- 
uation Specialist. As a result, the research team was left 
with two members. Dr. Mae Lee and Ms. Tina Jacob<witz, to 
carry out the remainder of the Project research tasks. These 
were the planning and implementation of a resea^cch study on 
student achieven^nt ir I. S. 391, po:jttesting of our 1978-79 
preservici! interns, and preparation of draft material for 
the Final Report to the National Science Foundatio|# In ad- 
dition, a mentioned in the Fall, 1978 Progress^Eport , the 
research < earn utilizeci the early months of the Spring se- 
mester to prepare research papers for presentation at EERA, 
NARST, and AETS . 

Presentation of Research Papers 

During the week of February 21-24^ the research team, Dt. 
Mae Lee, Dr. Theresa Tordan, and Ms. Tina Jacobowitz pre- 
sented two papers at <.he meeting of the Eastern Educational 



Research Association (EERA) in Kiawah Island, South Carolina. 



cept, academic self-concept, and need for academic competence 
This paper was based on her doctoral thesis. Which she com- 
pleted in Fall, 1978. Dr. Lee and Ms. Jacobowitz presented 
a joint paper, which examined the relations among achievement 
in English, math, social studies, and science, career ex- 
pectations, and the variables, global and academic self-con- 
cepts, and need for academic competence. * Major findings of 
these studies were reported in the Fall, 1978 Progress Report 
These presentations from PCS were scheduled for the session 
which included papers by Dr. Philip Merri field and Dr. 
Wilbur Brookover, a foremost authority of self-concept and 
achievement. 

Drs. Mae Lee, Theresa Jordan, and Fletcher Watson also 
attended the NARST and AETS meetings in Atlanta, Georgia 
during March, 1979. At NARST the research team presented 
a paper set, which included a paper exploring the science 
career expectations and perceptions of scientists anwng 
inner-city science students in I. S. 391. Another paper 
focused on the cognitive and affective correlates of sci- 
ence and math achievement. A third paper examined the re- 
lationship between science care .■ expectations and globair 



Dr. Jordan's paper focused on the relations among academic 
achievement and the personality variables, global self-con- 
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self-concept, academic self-concept, and need for academic 
comj^tence. The results of these studies were also present- 
ee in previous Progress Reports, 

In addition to the NARST meeting, Drs. Lee and Jordan 
presented at AETS a paper which described the development 
and evaluation of the 1976-77 PCS Preservice Program. In 
general all the papers were well received, especially those 
presented at NARST, for which the research team has had 
numerous requests for copies of these pc.pers. 

study on Students 

A second task completed by the research team was the design 
and data gathering for a study investigating the relation- 
ship between students' self-concepts in each of their aca- 
demic subjects (i.e. English, math, social studies, and 
science) and their achievement in these respective subject 
areas. This study is an extension of that conducted in the 
spring of 1978 when the relationship between academic and 
global self-concepts and achievement in specific subjects 
were examined. Now, the relations among self-concepts and 
academic- specific locus of control in regard to achievement 
are beinc? examined. Thus far, all data have been collected 
and coded. The analyses of these dati is planned for 
completion during the summer months. 
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Also mentioned ia Progress Report No. IS was the pre- 
paration of a prelininary proposal to be submitted to NSF 
by Dr. Lee and Dr. Jordan. This proposal was completed at 
the end of January a ad forwardad to NSF for review. A 
formal response from NSF was not received until March. Al- 
though the response to the proposal was somewhat positive, 
the staff decided that with the constraints on PCS staff- 
ing and time, it would not be feasible to prepare an extend 
ed formal version of the proposal. 

Posttcsting of Preservic^- Interns 

As in the previous spring semesters, pofttesting of the in- 
terns took place during the month of May. Only the two at- 
titude Q-sorts, the Problem- Identi fication Q-sort , and the 
Decisions in Teachin g instrun^nts were administered as post 
tests td assess the interns' changing perceptions. In addi 
tion the onsite coordinators participated in the Decisions 
in Teaching assessment, which describes their teaching ori- 
entations. All the data on the preservice and onsite coor- 
dinators have been gathered, and will be analyzed during 
June. 

During May, the preservice interns were encouraged to 
take the regents examinations to complcoe their science 
content requirement.' . Thus far, ten out of the fourteen 
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remaining preservice interns have met their regents require- 
ments. That is, the ten interns have achieved a score of 
90 on one regents examination and at least a 65 or the other 
three area examinations. The others of the 1978-79 interns 
should have these requirements fulfilled by the' end of the 
summer term. Although the regents exciminations are not 
ultimate criteria of a teacher's knowledge, the following 
table of results show that our interns, who were not "preped" 
for the tests, do have considerable knowledge in the range 
of subjects considered in middle school science. 
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Regents Exam Scores 
Prc&ervicf^ 1978~79 

Earth 

I ntern Biology Science Chemistry Physics 



ffl 


91 


81 


75 


89 


02 


78 


82 


98 


96 


it 3 




90 






04 


78 


87 


96 


91 


05 




93 


65 


68 


06 


100 


96 


87 


99 


07 


67 


81 


90 


73 


03 


73 


86 


74 


91 


09 


97 


87 


80 
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100 


96 


97 


93 


021 


87 


90 


71 


95 


012 


92 


99 


71 


73 


013 


99 


98 


94 


98 


017 




83 


87 
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pROPECT anr /(KIKE 

CmSCIENCE NOTES 




NEW YORK 



WINTER 1978 



WiATHtR WATQim 



ftmckmrmX ski&m Wot Too Long Dry 

Hiiif Mroama TUm itoon ttmin or Sfttrw $oon 
$fmd 9kv ra Korniag SMilorg Tmko Wmrning 

llMittier ham been Mii*0 cMStant fri<md and foe since 
before the deye of Hior and his thanterboits. Mhile 
BOW people cl'siis to 'feel it in their bones,** most 
of us count on a «ore scientific approach to fore<^ 
castif^ weather. ' 

Winter ncmths are ideal for weather wat^n?. new 
York endures teeperature hi9hs and lom*. .wind, rain, 
Bleet end snoir, . .clear skies, grey skies, frost and 
ice. 

Hhatewr else can be said about old mmn wimtorg he 
oortainly isn't boring! 

Setting up a weaUwIk station brings a bit of the 
outdoors intoors. »*s an easy, f\m and iMs^msive 
way to involve students in collecting and interpreting 
scientific data. 

This issue of ci titijTioncm not 18 provides Bome back** 
groui^ inforsuitlon and classroom activities, ^lere 
are more idcras to be had all free or inexpensive 
{wm*vm ligfd momo aourcos Ln^Frcm^ mnd ti^mxprnnniwo'* ) , 

STAR7III6 WITH $tM 

Watch the wind and the clouds and you'll know a lot 
about the weather. Sitt resesber 
short-tem affair climmf stays the same over 
thousands of years. Zt all starts wtwn the sun*s heat 
is absorbed unevenly by the water and the land* 

Tnf_ THIS S9m how t0mpor»turo diffmrwcom occur 

nmtmrimlms 2 pitr tlnm, wstvr , so4 2 , thmrmomtrtmr , 
Xmmp 

Fill ono pim tin with soil mnd one 
with wator. Tak^ tho tmrnpormtyre 
ot each and rmcord, Flsco s Ismp 
o^0r th0 tins bo thmt msch gatm an 
eqaa: amount of light, kftsr 10 
mintst€9, rocord the tompmraturo 
again, furn off the lamp. During 
tho noMt 10 minutoB rocord thtf 
temperature of the moil and the 
water at onm^f$inm m tntmr^ala * 

mhat are your obmerwat ionw f 

Can i/ou mxpiain how gisats of wind at the ahore move 
modtlff in one d i rect ion in the morning and m 
another di rection it the eveniagf 

How let*s try a few siiqple asperlnmts that will 
reveal enough about the properties of air m> tiift 
yoo can also understand more about winds and clot^. 





A SEA OF AtR 

fWo years after Galileo died in 1642, his pupil 
Torrioell^ us^ ttw sia^le barcmter that Galileo 
tevised to esperi3ent vtUi air pressure. From these 
6iqperifl»nt8 1m wrote, "We Hwe at tfie bottom of 
m mea of elmmmncal miFf which i&y experiment un- 
dnuttedly k'am weight, and .^o much weight 

Ajr Sas »<?ii'/>t 
fsr Tit IS weigh the air around you 

0Aterialat 1 balance rod, 3 talancing clips, 1 

wire sepport* 2 halloone of equal siEe 

*^ as ten the 2 balloona to the clips am shown. Balance 
the rod by eotring the third clip (yom may have to 
mo%e it along the wire mopport). 



Se»cv 9119 of the kalioons, blttw 
it up ltd knot the neck. Place 
the balloon on m table for 5**iO 
minutes. Then reattach it to the 
balance arm. sold the arm level, 
then gently seleame it and observe 
what happens* 



The breath you blew into the tallnort was warmer 
than the air in the room. That's why ypu had to 
wait a few minutes. This wait gave the ai r in the 
balloon time to cool off, (lamtetd of ustny baO.^anm, 
90U can almo use 7 deflated »occ*. r or valley Uallm. 
Balance the 2 balls on a scalff, tl^en inflate one 
with a pump,) 9fhat happens? 

Air Mnerts Pressure 

TRY TBiS Bottle an egg with a uttle bit of pressure 

ffsterJmls! 1 peeled, bard-bo^ ^'^d egg, i glass 
quart milk bottle, matches 

Insert a piece of burning paper into t hgy jar. Quickly 
place the egg on the mouth of the )at. 

Can you esplain what happens in t^rms of ^jr presssreF 
I5I_!l?i£ B&ild a Simple barometer {nee p,4) 

cooling Air Belei^mes Moistur e At ff'^^n.^ ±^Lnl. 

^^f^ Collect moiatsre from the air at the dew poitit 
Bsterialst 1 emn , food coloring, ice, thermometer 

Fill the can half full of W4,ter, Add some food 
coloring to the water. stir in a small piece of 
ice. Continue to stir with a thermometer until 
the ice me2ta. 

Repeat using 1 piec^ of ice at a time, ftet'ord the 
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fh^fjshed montWy tktnng the school vssf by fVoiuct City Sc^no», fumM by f*^ f^istionsl Sciem^ 
— — Fo^mdstion and operat«no from Nser Y<wk IMvwvty Sc^iool of '^-f irtTmn, 



' . f 



mpot mot9ttir»* on 'ttn9 autaid^* of th^ can, if*-<ir * the 
t9mpmrmttitt* yt t hf wst i.'f, ThiB t^-mfit^r ,it i^rf* ts f ntf 
fi^ iHiint af the fiorroundim^ 

CteCo to Cc?«cAers: Food V*7i"f'^"/ < *^ ' 
9tadcnta don't conf^fi^ C.»#tdens«i C i " i ^fith f- *'t 
ii%»id0 th*f 

tilin cmdensat tun can b*» eawily obf5#»rved on thi- 
imi^ c f wimlows durln<7 ^Id wt^rtthtT. In warn* 
tlMtliCr, dow forma on the tiutfinK- nf chilltMi sola 
cans and glasses of iced tea. 

HlMin wisture apfM»ars on the qroun i, it i.^ ^'ail ?d 
dew. When moisture forms around thist p«i|tifie$ 
in the atr, fOM or clouds ai Jiear. 

imi^RSTANDtftG T>« WINDb 

Mile the sun's heatlnq ot \.\n<\ auA ^•.i explain 
the difference xn wind dtret tiun in t^f- irurnint* 
and in the evrnxnq. the cause of provai .inq 
mmmtmrlH winds that blow acros^s th«- United Stat ?5 
froB the southwest to th* northeast needs wore 
SKplanation. 

Air cj^r t cntB 



nt 79 IS Which ws^ dnrn f wtn.t htuy': 



Ihitmrimla. 



Bend the* pa 
ancT tAp** I r 
Mopport!) in 
Plscf* ttitf p 
Pold tho mt 

ddn't l09t i 
mtting 
on thtf eJge 
Ofraifrw tft^ 
cmndlm ^andf* 



4 sttpf-iji t in*4 /><.i.«s, ; 
^irn^r, stnni fuf in'** 
i ' cm, pi^^-tt • t.tp^ 

ptff tnta a t^li '.i.r>!"T 

tt.f c^nt^r uf th** i:.tt€\ 
Is* t> an m mftal ^tSfd . 
f 1 ' g af-.d pi are tt i u * 
th* runnif smakf » hut 

t ' ^tCh f 4 f Wt.t'fi f 

ii« to sat'Tkr , pittrt* tt 
o tho mf*tal I'iatf*, 

r 'ftp c*#ttf f he 




Think nC the -enter of th»> plate as 
Bot air xxeet-' hi«^ abow t • "arth 
00016. Other air flows ir. *to«.i thr 
placM thia rising air. The n*^ «» 
and beqina to rise. Try to picture 
air r«turnin« to earth. 



Ihf fquato . 
and gradual y 
side* and e- 
r al cKi warw i 
the i-fjoled 




Mian the air ibove the eqvi ot return* to eafi i, 
it divide* to o currente. Theae currents tn 1 
^rth and aou'h, either along with or opposite to 

dir«stio« the earth .pin.. At the point * .are 
tlii. air retu>n. to earth, it forma the calaa. 

Siiiora of yore dreaded the cal»» 't-.J-'' 
"ldr«- or h r.* Jatit«d.a>. tf they -era camht 
in tto calB., they could be .trandeJ for «eek.. run 
St oe food indS forced to eat their horaea to 
■tay alive. 

TO tbm wuth, trade winda fona — to the nort^ . the 
•MBterliea form. Early siilorn froo Europe tc 
ISrila traveled to the N«w World on the tr«J. wind.. 
timf returned hoae to Europe from America on toe 
waster liaa. 



ttemmdaer: Because of the rotation of the earth frtm 
W0Bt to oast fleft to right on the aisgrmm mltovml-- 

1. Prev<iili«9 winds acVos. thr United .States J 
are fro« tht? southwest ^ 

2. tocal winds move from a hlqh (H) pressure 'ij- V 
area to a low (L) . H -"^ 

(WDERSTAII0IN6 "ME CLOUDS ' 

curdled S*V not ;4^«r* nrv 
,„ rft« Morning Haunfinm -- »y ft"- rvvntu^i rau„t«in> 

Ther« arc fair weather c#3uda and foul ♦«»*^«»«^,f^°Jf!*f- 
™ouds that bring rain and clouds than bring bl-^'^^"- 
Once you learn to recognise baaic cloud tVPef. yo« 
will be able to read the story cloirfs tell about 
weather. 

tou already know from your eaperiments "i*!* «*"^P°,\"\ 
that moisture forma when air cools below the ff'Poin*- 
This mol8tu«« can condense on dust P««-t>ria. i" the 
air. This wwally happen, when air moves up *nd over 
S^tains anl coola. CIoikI. also form when a cold air 
MSB pushes warmer air high enough for moisture in 
the wanaer six to condense as it cools* 

TFT 7^ IS Msk€> ciomdM from preaawr*- cftan^es 

ftstmrimlST 1 Jarge, wide-mouth >4/. i l^rge bmllaon 
cut into s c»rred rubbei ^hnmt, mstchem, 
rubber bends 

pour eft« wet^r intu the }er. cover with /""^^l^ ^ 
mheet end fasten the mheet to tfte )mr ^ith i rubber 
hands, .strike Ji wooden metch. Ask m d^msmete to 
uncover the jer. Am thie im done, flick out the 
metch lower it into the jer to t rmp some of the 

Mimoke. guickl^ replAce the rubber cep and faataa 
ti^htl^. wait J minute 

Pf€>Me iivwn on the cover snd hold for 5 eecondm. 
Then pi.*l up oil the cover fset end hard, observe. 

Press down and pull up on the cover several tiMS* 
Ooee the eeme thing hsppen emch time you puU up on 
the covpr? 

In M dar* roam, mhinf <i IsshU^ht nn the jsr . The 
light wilt reflect dropi^^tm of wmtei . Whet c<iu^ee 
the drtipleta to cond«nme^ To eveporsi e? 

Tgr rs /5 ifa*e clouds from temperature change* 

metmriels f 3 jera, 1 pieBtxc bmg, ice cubes, flMt<;aea 

floid the pleetic be^ flU^d with ice cuben over m jer 
of cold weter. It^st hold the bag over a jar of hot 
water, obmerve . Piece e smoking metch into the $mr eT 
hot watew. Hold the beg of ice over thm lew mnd 
observe. 

Fifidliss of Clouds 

There are Asny possible cowbinations of clouds* 
Of all the Mny kinds of clouds you see in the 
sKy, there are 4 basic fsmiliess 

CtsaultlW clouds look like large puffs of cotton. 
Theg uMusllg indicate fair weather ahead, 

Cumloniiid)us Clouds are thunderstorm ctoudm* rhmy 
bring rain, hail and stwong winds. cumulonAmbea 
forms moat often in warm weather. 

Strstue Clouds are found at lower altitudem and 
form a dull greii curtain across the skg.Thim eloud 
accompaniea «JI-day driasle. 

Cirrus Clouds look tike curie of hair and are 
found at high altitudes. Theg are made of very 
fine ice crgstaia and are delicate in appearancm. 
Cirrus cloude uauallg mean good weather* 
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UNKflSTAIIDIIi MEATHEH FRONTS 

~ ftftforo yoii cNui read a weather mp fol ilw 
tiMther report on the eiji-n'cloek nwms, ou must 
imteritaad treati^r fronts — or the ed^O' of moving 
at wmrm or cold air. 



A VAcn front occurs w)^n th^ ed^ of a mms of warn 
•ir owrtakea a mass of cold air. At thr front of 
this air nasB, the wanwr^ lighter air if; forced 
mmrd by the heavier cooler air. 





A cold 1 rcmt occurs when the edge of a ec Id air 
naae cl. thes with a t#ar» air Mas coadog frm the 
of^Mitff direction. s<hen this ha|»pena, <Im cold 
air forr is the warm air up evm nore rap dly* As 
the wazT air riaea. it cools, M^n it ciols below 
the dew foint, noUture collects on dust articles. 
Clouds f »r»- If enoiTgh mnisture collectr m the 
dust par ticlm, rain, snow, slaat or hail stty fall 
dmpmmdifi f on eH* tmmpmrnttfrm of thm mir> 

This is called precipitation. 

IttlAOIKG A WEATHER NAP 

By plott ng weather inforMtion on a map, wekthermen 
reeteorc oifimtm$ tff to predict tomorrow* i weather* 

Reading a weather Mp is easy om:e you learn a 
fsw baSiC systels* 

Maather «apo show high (H) and low (h) p-essure 
areas « cold and warm weather fronts, pre* ipitation 
aiMl clear weather. 

This map is similar to weather maps printed by the 
WW IforK Times , Can you guess the forec. st for 
New York City by reading the map below? 





vmMp\ «UiiT 



©LoH? PCnfiuflE 

C«i« yos 'l^oc asy ttmtionmry frtHftmT Hhmt kind of 
mmmtkmr do you find nff^r high prmmHurm «r#««? what 
do iron ! tod nt9sr low pres^ura sr^ssf Whi h wsy do 
thmmm f/oots eove^ ^A«e hss hmpps^^d to ^mmthmr fronts 
0¥mt , South DskatM, mit^nmrnotm , Utmh mnd itmtmos? 



8C 



ERIC 



nATCHiNa rm heather 

imat do you look for %#hen you look at the weathor? 

Most afeather predictions, or forecasts, cov«r a 
48<>}K)ur period* They Are called short-range fore*- 
castfi. fJfeep a filff of reports for your rscorita^ 

you c«n learn to make your own weather predictions. 
To do this, you will m^d a daily log for recording 
the wiather in your town* You will («lso need a 
few Pieces of equipment *^nich you can build in 
class or at hosM (w9 mhow you ftow on pp 3-4) « 

CcM^re your ^iwervations to the mather mat^ 
and weatlw»r rsports in your area. 

A few guidelines for trsMlating your dmrvationA 
into weather predicticms..* 



WEATHER ELE>^NTS 



SIGN 



AIR PRESSi^E RAPID OROP FRONT APPROACHING- 

BAHi.Sffi^S^KWi 



CLOi©S 



cuMULmiraus 

AiTOSTRATUS 



THi^£l^T0R»6 
FAIR WEATHER 



MISCELLAf^OUS 



HARM FRONT -HO RAIN 

\«im.cwwc-ttt«ts§5 

WIM DIRECTION AOVANCING OR 
CHANGES QUICICLY RECEDING FRONT 



COOL CLEAR DAY 
KITH LITTLE 
Wf 



HIGH PRESSURE 
OVER AREA-WEATHER 
REMAINS FAIR 



Measure weather variables at the sas^ time each 
day for several days. Keep a record of weekend 
weather also. 

Your weather log will . tok scathing like thist 



TEfi^lRATURE RANGE 

CLOiK'INEf.S 

CLOUt :fi»E 

WIM) iPEED C^H) 

WIND DIRECTION 

BAROMETRIC PRESSURE 

PRECIPiTATK^ 



Caeui wtf 
S-S mph 

29.7 inch0» 
• 5 



BUILDIMG A IfEATHER STATIOR 
I. Build a Wind Vane 

ftmterimlms fhrmmd o$r tftringt 1 coat hmnger bvftt Sato 
a cireim Mt on^ end , 1 nylon stocking 

Tie the stocking to the coathanger to form a wind 
sock as you would see at an airfield, 

$9st0riMl9e 2 pimcmm of cmrdbuard or thin bomrd 50 cm 
bii 10 cm, 1 t»mt tttbp, 2 potm, 1 nmiX, mtfing, plmBtlc 
tmpm mnd glum 

Cut the board into the shap«> of an arrow* Glue both 
ends togetter and balance the arrow cm y<Mir f itiger^ 
Where the arrow balances, glue ttm test tube between 
the 2 pieces. Tie tht nail to the pole and insert 
into the test tube as " 



Marli the pole in 6 places so 
the arrow will point to the 
direction the wind ^?omes from t 




IT 



teild mi kit yr#»»ur» Xoaic^ tor CB«raMt«r) 

mmtmeimlmt I plmgtic mtrmm, 1 tom^um 4mpr^99or 
for in4«jr cmid^, 4 rii»fr«r tmnd9, 1 ^iJooa* i Mmmll 
footf Ssf90 pXmtftie tmgm^ 9€fi990r9 ' 

Oomr OM enpty jar witto a tellomi — pull taot and 
Mai tightly with rvbbmx band. Cut ma end of the 
straw to Mfce a point. T^pa the other ef»l to the 
Aiddla of the balloon* Atti^ the tongue (k^reaaor or 
card to the aecond jar with 2 rubber bands. Place the 
two jara as shown and mmrk where tt» atraw hits. 





Place the balloon- covered jar in tot, then cold water 
and see how the pointer i»>ires, ttiie tells you that 
to UM it to measure air pressure, it should be kept 
in a place where tha tefi^*rature is oonstant. 

Calibrate it with 4 atandard baronetar £roB achool 
or by listening to the daily weather ri^rts* The 
aero point can be niarked «ys 30' or 760 tm, which 
stands for how high a colum of aercury could be 
ms^wrted by tfm atsmpheiic pressure at sea le^l. 

If you lUKi a slender holler tdbe, clOMd at one end 
and fi,lled with aercuryr by inverting this tube into 
a bowl of mercury, t!^ siercury would drop only 6**. 
The atMSphere would suppc^rt about a 10* coli»!»r. ^£ 
Mercury or a column of «Niier over 30' high* 

Build a Rain Gauge 

§imt9ti9l9f 1 funnel, m iK^ttlm, m mcsmurin^ cylinder 

Chme A funnel with a ver^ sharp vertical edge or 
a horisontal lip. This will 
prevent raindrops frosi botinc- 
ing out* Arrange the rain 
gauge as shown aiuS bury it a 
few centiMters above ground 
level in an open, undisturbed^ 
area« 

Build a Wind Speed Indicator 

Hmtmri^lBt 2 nmilB^ m ^o^rd m>o&t 12 cm on emah ad^o/ 
flmt mmtsl mtripm 2 cm m 10 cm (cut from mimminmm 
tin cao> , mutomotiia ao I driver 

Asse^le according to the 
diagram and calibrate it 
by taking the speed indi-* 
cator for a car ride on a 
Endless day. Hold the 
indicator.^out the vin<k>w 
and mark she speeds from 
5«*S0 nph <mulf.iply by .6 
to ooiiv^rt to fsm/h) • 



FOR im BOOKS^^LF 

Sourcebook for Earth Sciences and Astronooiy. 
^999012 O, Vtgard, G9orgB r. Lmdd, Bans O. And^rs^n, 
Thm nmemillmn Ctmpany, aev fori^. Good source for 
inmMpmfimivm mnd frwm 9mt9timi9. Complete with aurwy 
of t99Xbo0k9 9nd mvppl^mmntmry rmading mstmrimlM. 

Btomty leather (ISISK Cinn and Company, Lmxington 
$impsmehm9^ttm. Covmra a ^road raogm of waath^r 
toxica. Baay to comptahmn^ and wall iUaatrated aith 
tlacM and whitm drawingm ant* photoe, 

Hinda and Weatlwir (xSCSf Level IXIl . $ilrar Burdatt 
ammmral Lmarning Corporatirtn, itorriatown^ a#v Jarsay, 
CJballanviaf ' comprabanaiita trnxt with amphaaia on 
at^ivitima. 




FR£E S INE»€NSIVE MATERIALS 

Tha booklata* picturea and mapa liatwd btilow artf frac 
or incKpanaiwa to studmnta and xaacti^rs, Rest net ions 
on matmt iala are noted baJLow, tfheTt rmquemt z ng matariala g 
ima achool stationary and state th** title and number 
or copies for each itmm you ara ra<ta0at mg. 

Tie Aneroid Bar«rater IS^ OSCSN) 

Cloud Chirt (I copy per teacher) free SA 

Instructions for Horae leather Casting Construction 

of an aneroid barcjii^ter 6 its use il copy per teacher) 

free TIC^ 

Weather (^serving- $1.00 US<^ 

Smog and Weather. free KCA 

Siowf lakes, free ASRC 

Weather IHireau Activities free ESSA 

Heather rorecasting. ZSt US^^ 

What Is This Thing Called Humidity, free TIC 

winter Storms. ISC U.S<#PO 

Air Pollution Bxperinents for Jr. & Sr, High School 
classes. $1.00 APCA 

weather. Astronomy and Heteorology Publication Lists, 
free USGPO 

Climates of the World. IOC USGPO 
Climate of the United States. 20^ USGPO 
Clouds Cpicturesl ESSA 
Lightninq USGPO 
weatherm.in of the Sea. free t'SCPO 

Selected Climatic Naps of the United States 25c USGPO 

fiurrscanf^ information and Atlantic Tracking Chart. 
15C ESSA 

mEnE TO IfRITE,*. 
APCA 

Air Pollution C(»ttrol Association 
4400 Fifth Avenue 
rittsbur,,n PA 1S123 

ASRC 

Atmosphere Sciences Resources Center 
State University at Albany 
Albany, NY 12203 

f:SSA 

l:arth Scsnece Curricultoi Project 
I .0, Box 1559 

Houlder, CO 80301 ffr^^ materials limiti^d t * 5 ccpiaa 
per teacher ) 



NCA 

National Coal Association 
I iucatim Division 
<'oal Building 
U30 17 street H.w. 
Washington, DC 20036 

TIC 



US'lPO 

U.S. Governrsf^nt Printing 
Office 

Superintendent of Doo^nts 
Kashington, f>c 20402 

SA 



Taylor tnstruwnt Co^wiies Science Associates 
Advertising Department 
95 Ames Street 
Hocl^seer, NY 14601 



P.O. Sojc 216 
Princeton, HJ OS 540 
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TAKtS UP SPAd 



•<nat do you when <ou loo* up inuu tnt fmavens? Un ytm 
%pot deferent objfrcf> moving across the sky? Wiy doe^ the 
sun seem Jo*-er In the winter than in the simmr? Do you see 
the rwon chafiQing shaues during the month from snvery silver 
to fyii- faced Nan in •he Hwifi? How do the stars raove ' 
Hhat holds the moon h^qh up over the Earth? 

Ant tent ptH}p1c looked up Into the heavens and ask^ tht se 
same a^^st tens like fQu, they saw the sun rise and se t 
regular y and called -nls Lj, . fhey obser*^ that the noon 
ever/ '8 days . r. n,;*;';:/.. They watched the 
posUton of the stars change slowiy -e"^li night until thev 
rt. turned to the saoie alace in the sky about every JSS 1/4 days 



TV ancients noted thit the' 
sacie path across the ' ky as 
path ts catted the ecliptic 
"he eclipffc H a wid^' belt 
h^<^st portion of t'f» srm 
on Decer-.her 21 fu**i» ?1 is 
C>e<e**er ;i K the sh« rte«* 
the lattn word meanlfi ; * san 
two da/', t^ere are twf /"it r 
hours a*'e eqjal The ** . 
cat led e<3c!f o^e*. 



Sl'firiM. tH40OW STIC' 

n 



~- ■ y .t^^^ks pun 

11 . 'ff^l* tee u: 



planets and the moon follow the 
the s-m does during th^ day. This 
because eclipses occur along it. 
whose boundaries are marked by the 
on June ?1 and the lowest position 
lh.« longest day in the year — 

fhey are called solstice from 
stands/' Hid- way between tfwse 
days when d*ylight and nighttisie 
. Mar h ?l and September 2. are 



rimi an a^en spact* in the School yarH 
that you can use daily. A southern 
exposure not obsi.uctcd by tall trees 
0' buildings »*: ide^l. 



St'ifli^nt', can make individual shadcm 
punching j flat h^^aded nail 
^ up through a oiete of 

ar dboard, 

/ . /^'^^ ^ permanent model, nail a dowel to 

y y « st*»v'1y flat Surface. 

^ 4* .^^p' t ;,dp#>r 'ft nvf^T fhn dowel or na i f , ivu nrni 
'.^r./^ ^nd I ffnf^on of thP shadow on these sneets 

'."' ^ 1*'fprrr.t nli.r mar^Pr or cray^ each .iay 
jri t^^*» t^f^< ^ trie \fu%6o^* on th»^ paper, 

• ht \:irf* tv fh<» sna4 * sfick vertitallK 

♦ . i. n ri>aa:n'- ^rif^nt the oaper In the satw 
.iif^f?OP ,,tth fMch use. 

• %^adt*w% rast tnjiM-ni; pfige'., lani post^, 

or ot^er tall, p- r-^nent '.^f^jerts i an also be used. 




Select a site as suited In Vt^ Shadow Stick activity, fou 
can u$e the pe'^nent Shadow Stick ctescrib^ above or the 
. csndboard model for sii^le experiaents. 

Cut sheets of paper to fit over the doi^l or nait 
and nark the length and direction of the shadow 

fTT^. th^^hoi^ After tracing the 

shadow. rorkTfe tim of the reading. 

Once you ;iave marked off as many daylight hour^ 

3S possible, you will bi; able to tell tSme by checking th; 
positic^ of the shac^ on y» face of the suo dial. 

Place a Kirror on the classroom window ted^. Attach it 
permai^tly (m an angle si that^tbe sun's reflection hits 
the wall ard not the ceiling. 

Once a week, make a small mark on the wall where the sun*s 
reflection hits. Repeat this activity for the entire term, 
marking th^ reflection q,t_ th' r.i'm, drl^. 

After a few wfeeks you will notice a pattern forming on the 
wall. . j 

'» th- tips- 'ind ff%\'}.'A*fu''% *' h' k.-::'' ..... 



K tlf. you flECQRp SHAQpHS 



* Lilt . i>n / , 



'h 1, ,.ith 1*1 i 



WHAT THE ANCIENTS S/W 



Since twelve risinus and settings cf the mocm oecure/i before 
the sun completed its year)y travel, the antlentt dhitied the 
^Hptic into twelve section*. The Greeks rwde up Alrtures 
and st->ries to ^ along with the group of star-, in Lch 
soctic^ These star pictures, or ronst -l lai i^MS, mSe up the 
twelve sgns of the rodiac. Astrologers loim be^an "reading* 
the stars to make predictions about life on Carth. 

■ ."m l-ui'.i ;*(u.}* n^xifl f 'i. . t ... 

* ■./' S ft t* t'^i*.* 1*241' t ■ 'fW ^ 

In ancient Egypt, farmers anxiously watchsd the sky for Sinus 
to $pp&^r. The dog star Sirius rises Just the mighty Nile 
River flood*, it- banks. Egyptian f^r«ers mew that once they 
spotted Sirlus. there would soon be ef»ugh ^ater to carry 
rich soil for new crops. 
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? rr. fhiv iurmg the schpol vea' by PfOfBct Oty ■ r.ce. fmideo t>v Vte National Science 
Foiifxlafion and (W^Bttng froTi New York Uni^rsity ScNkjI of F.dwraficm.— — ^ — 




Acms tdt Arabian <teert In totylon astrology naile the 
Hfffmm tetw^ nlgHt «^ #4y, ftalr)r1on1«n pr1e$t- 
•strolo^rs belieiped that the tMelve rodloc signs r«ld great 
porar ovar tht fate of timir kfngdon. Ik)t only did tN* 
twelve yearly rtsln^ and settings of the imm (fetermifw 
the m«ter of zadlK constellations* hut they ii«re also «ised 
by the B^lonlans to assign twelve luHirs to the day and 
tMlve hOMTS to the night* The Babylonians divided space 
as Men as Urn. They divided the circle Into 360''. pn^bly 
using this rejii»er because It Is close to the nunber of days 
in one year and Is a coii>os1te ni^ter of wany factors, e.g, 
!• 10, 12. 24, 60. 120... 

klhat aj« thfi ^'j .lacr of^r^? kihat is aBtntlocfi4T Wh,it iff afftrmoff^t? 

MiNn^ people ci^^use astrology irlth astrt^iOa^. Both deal 
vfltn observations of the stars, but only astrmi^ Is based 
en the sti^ of scientific data. 

Astrolo^^ predict events on earth by giving heavenly bodies 
a personality and then observing their behavior in the sky. 

'Are you a moody Hoon Child? A RowSy Hml Turn tu'the 
astrology section of a dally neir^paper to find out. There 
jfOuMl find a listing by dates of the twelve zodiac constel- 
lations. Choos# the zodiac sign tMt Incl^s your birthday. 
*#iat do tody's astrologers^ay about you? 




(This dia'jfMfn /»* ^^i/t tfw (*clipfi(* and fhv .mHtfifft' in#n.' ^ 
(xn earth-' i^nteis i wHxir?mr, < m ynu ffnii ^ouv r.f di'K* tnijnT^-'^ 

Star gazing cam naturally to early shepherds as tney ouarded 
their flocks at night. Scholars of the day kept detailed 
records of the }'OSlt1on and imvefspnt of the sun» the w>on, 
the surs and the planets. They believed that tte sur*. i«re 
affixed to a giant celestial sphere that turwd slowly in 
the heavens. T^y watchiNl the regular novenent of the sun 
and the »oon ami also noted other heavenly bodies i^nderln^ 
across this sphere of stars. 

Tfw Creeks called these heavenly bodies ptwtn fnm the Greek 
iiord fof wanderer. Five of these plaWts are naied for the 
gods. You aiay be able to recognize these nanes in several 
lan^ges A&irt^a (Kars), M iv^a // {Nercury), ,^i*p;w/? (Ji^lter). 
Vi^rrmB (l^nus)* Satunkxy (Saturn). 

KhMe stm civilizations believed th^t the Urth rtfde on the 
back of soQie huge turtle and others that the planets were 
really 90^. the Greeks continued to search for a rore logical 
ej^lanatlon for the ipotlons in the heavens. 

The Qreek% bel-^ved that th« Earth was the center of the 
universe and reralned statlcmry. The sUrs. they thou(^>t, 
mre attached tn a giant sphere. The sun, the moon and the 
five planets moved across this sphere of stars but the 
ancient astronoiers saw som^thlnf else they could not eJiplam. 
As the planets roved across the ecliptic, they seemed to slow 
dOMA, back up and then go forward again. How dU this hapf^? 

In 150 A.D.» th«' Greek astrom^r Ptole^ tried to solve this 
aiystery by constructing a model of the universe. f,%'r • 4rfh- 

Ptolei$9f said th.it the stars we^^ Indeed attached to a giant 
hdllow sphere that revolved an»und the Earth. The Earth 



IMS the center of tl^ iml^rse mi did not move, f^olei^ 
then ei^^lalned Nm tl« stm, the movn and the planets moved 
In perfect circles 4rv*m4 the Earth. The planets seemed 
to slow down ami back up because each planet travels In a 
small circle as It orMts tf« Earth In a lar^ circle. 




Por over 1,500 years. Ptolef^'s mtwfel was 
accepted by the urorld. But his model did 
not satisfy astronomers who sou^t a sln^ler 
model for the motions In the heavens. 



E^TH 



lilcolaus Copernicus, a ^llsh astronomer, 
thou^t he found a better way. In 1543, 
Copernicus replaced the Earth centered 
universe (i^'o(\rfittn\*} with a sun^-centered 
universe (hsHrh^tri.*), C<^m1cus said 
that all tf^ planets. Including Earth, orbit tlw sun In 
f^rfect circles. We see different stars at different times, 
he ackled, because the Earth rotates on a tilted axis as it 
orbits ttie sun. This tilt ^r^*; explains why the swi Is 
highest In the swmer sky and lowest In the winter. The 
t It of tte axis causes parts of the Earth's surface to 
r celve different amounts of st^llght (hiring the year. 
Tr Is tilt mii the Earth's revolution aroimd the sun gives us 
the four seasons. The stars are ffited In the sky and do not 
turn on a giant sphere as the early Greeks had thought. 





SIZING UP THE HEAVENS 

• far th^* plmtHit arti from i-mp <vinfh»'r, T ' ^ict a K'ff*?r 
g}\2^ 'fi fhi4t (s.'U'rtti.tI mtuuti\yfi^ i^'j *u^t riitv the ^'tuk into 

fhi* t'^^^jre stytar syBten nr that Btuih^fitr. .-*m itr*- f^*w 
di fftynifti^ts for thenBeliH^n. 

Ffnd the diameters of ttre sun and the planets in k11aieter$ (ka)« 
Scale tovn the diameter of the '^im to 100 centimeters (cm). 

Reduce the diameters of the planets by the same prt^rtlon. 
fhese clues will help 



Iht" urn's dt^ i*'r ir. lOPX fiui*' f i'.irth Vt'msJ 
Mprt^ury, Mtjre .mJ Pluto aj)/'mrxrw£» //:' thk^ 

di,^er of Karth 
VroBfiuF. ixnd fk^ptm^ an: about lar^ft'r thm Fizrth ^\ 

Take a compass and draw scale models of all the plaiwts using 
a coi^n midpoint. The end result should look like nine 
coi^entrlc circles. 

label each circle with the name of the planet It represents. 

It would be Impossible to draw on a single pi'^ce of f»per a 
circle lar^ emnigh to represent Ihe sun. Instead, center a 
meter stick across the dieter of the planets. The length 
of the meter stick will represent the diameter n^ the s«^. 

fsmrvrn ^ 

Turn your scale model of the planets Into a tactile experience. 
Gather spherical objects such as peas, marbles, ping pong, 
tennis %nd tuind t^lls. 

Using the approximate ratios given In Act1vi«.y I. choose a 
different size spf^re to represent each planet. Lat»1 each * 
spJ»re with the nmae of the planet It represents. 



ERIC 




ACTIVTTY n {c<wifd) 

If yOM mk9 a 1 an l>ea^. Planet Eartti. Uraiw ^g^t be a 3 db. 
pinq pong ball. Ttie sun ffiay be represented by a large beach 
ball. 



Look up the distances beti^een the planets. Set the distance 
frgs the sun to Pluto at 100 cm. Calculate tt^ relatl^ 
distance from the sun to the other planets. 

Drw a straight line ICK) cm across the blackboard, marking 
off t«^»re the plar^ts should be. 

If the distance from the si^ to Pluto is about 59CK) million 
km (scaled to inO csi), what Is the distance frg«! theisi^, 
to the iMrihl To each of the remaining planets?"* 




WTmWTV 



Find out the nuiKter of -?ars it takes each planet to revolve 
around the sim. Make 1 vear equivalent to 1 minute. 

Calculate the nuisber of minutes it will take each plarwt to 
CM^Iete Its orbit artt;^ the sm. 

Have one student stand in he middle of a circle 5 m In dlasieter. 
This student *in be the sun. Choose 9 other students to 
represent the planets. The planets will Tfne up about 1/2 .n 
apart next to the si^ in order of their distamre frora the :»un. 

€ach planet should walk In a circle around the sun ami coav^et^ 
this orbit In the nu<nber of minutes calculated above. 

Ham laany minutes &fe% It take Mars to orbit the sun? 
What the niotion of the planets and the sun loole 11 
froei Earth? 








Set a feeling for distances and si^es in the solar system by 
setting up a scale model with ringside seats! 



Vou'll need a large area a football fi<»ld about 100 m in 
length \s ideal » Use the labeled spheres in Activity III 
for the planets. At one end of the fii»1d (the endline). 
place the large beach ball representing the sun. 100 m 
away from the sun, place the splwre representing Farth. 
Hie moon should be about 24 cm from the Farth. Mercury 
should je 40 m from the sun, and Venus should be 80 m fttm the 
sun. 



a- 



This svxtel shows the relation of the si/e of the sun*s closest 
neighbors to their distance from the sun. 

Based i^Jon the actual distance from the sun to Mars (Activity I) 
t^re should Mars be placed on the field? 




A MOTION IN THE fCAVENS 

Although Copernicus' model of the universe was slispler than 
Ptolei^'s model, the rest of the i«)r1d was not ready to 
leave the center of the universe. Thiv new theory contra- 
dicted tf«? teachings of the Church and conflicted with the 
strong belief in astrology still held by most pet^Jle. These 
new views may have cost Ct^micus his life had he liv?d 
long after seeing them in print, 

Som after Copernicus* 'leath, a Iljnish astnmomer by the 
fiame of Tycho 8raf^ began 'miking entailed and accurate 
mea'turements of the posltlovBof the planets. 8rar% disagreed 
with C(^micus* views, fte believed that only two planets, 
Mercury and Venus, revolved around the stm. The sun and all 
the other planets revolved around the Earth. 

In 1600, J<^ann ICepler l^ame 8rahe*s assistant. While Kepler 
admired Brahe's accurate calculations, he did*not si^^port 
Bribe's theory that only two planets orbited the sun. Like 
Copernicus, Kepler believed that the sun was the stationary 



center of tN i^iverse and that all the pUnets, including 
Earth, travelled in perfect circles aroufK! it. Kepler set 
out to plot tte path of Mars using Brahe*s measureiaents. 
After ei^t years of work, he discovered that this orbit 
was elliptical m>t circular. He then plotted the orbits 
of all the known planets. Fath om« tnllowi*d an elllptiial 
orhit amund tN* sun. 

In 1609, the Italian astrofHKner Galileo heard that the grea^ 
lens makers of Itolland had inventeii a telescope using two 
lenses. He iimiediately set out to iirprove upon it and built 
the best refracting telesc(^s of his day. \hui:i >x U'tter 
fi ih.xn ikilitt'r'it. . ^at'i' ; 

Wien Galileo peered through his *'optick tube," he was «na2ed 
by what he saw. The moon was no hunk of cheese or Jolly 
old man. It was dotted with craters, mountains and valleys. 
The sun had spots on it. The heavens were not perfect'. 

Gallic also saw moons circling aroiwd Ji^iter much the way 
our moon circles the Earth. He observed Venus passing 
through phases as our moon tkfes. kihat he saw convlr^ed 

Him of Copernicus' sun-centered universe. C't'r f>,: f*- 4 f.>r 
r.vit'/^j \'* th Fiirth i^n-/ vt^ ,tpui fh*- yh,w, n . f tiu n,. n\ ) 

The controversy Galileo aroused after publishin<| his find* 
ings ended with his death In an Italian prison in 1642. 

1642 also marked tte birth of one of the world's greatest 
scientists, Isaac .^ton. ^ a boy , Hewton did not appear 
to be a particularly bright student. He also showed no In- 
clination to follow his father's footsteps by taking over 
the family farm, so his mother sent hirj off to Cambridge. 
While af C^rldge, he learned Copernicus* theory of a suq- 
centered universe ami Descartes theory that the natural 
motion of objects was not circular, but a straight line. 
Why then did the Earth and moon move in circular paths? Why 
did t^ planets swklenly appear to move b^kwards? Why 
didn't the moon travel In a strai^t line out Into space If 
that was the law of natural motion? Iftiat force held the 
moon high up over the Earth? 



wnilc on vacation, Newton sat under a tree pondering these 
questicms. An a«>le fell at his feet. Suddenly it struck 
him could the s^ne force that gave the apple weight and 
caused it to fall to the ground cause the heavenly bodies 
to awve the way they did? 

Newton set cmt to calculate the force the Earth exerts over 
object*; close to it. He then figured the force exerted cn 
the moon was 1/3600 as strong as the force exerted on tfw 
falling apple. The Moon foKows a circular path around the ^ 
Earth because as it falls down to Earth, it continues to move 
ahead in a straight line. The balance between falling and novliif 
ahead in a stral^t lirw results in a circular orbit. 

Newton called this force jtsnnti.. The more miss an object ' 
has, the more gravity It exerts'. Even the smallest object 
imaginable exerts a force on objects close to It. According to 
f^ton, gravity holds the universe toother and keeps heavenly 
bodies from spinning off endlessly off into space. 



HEAVENLY DIRECTIONS 

BUILDING k PM^^i^mmummw^ 

You will need a piece of corrugated z^r^t^rtS larc^ enough 
to cut 11 1m I Im squares. As seen frm t ie top view below, 
cut 6 pentagons from 6 of the squares and 10 eguUateral 
triangles frgm five of the squares, lach -^de of these figure* 
must v^A^ure 65 cm. leave extra cardboard on each side of 
each ^\^^ to mike tabs. The figures will be connected 
by fastening tk^ sides together. Following the pattern 
Indicated in the drawings below, use large paper fasteners 
to join the figures together. 




bottom VI 
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Y7 flqurewUh'tabs 
top ¥i«* 
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BUMlifi A fSm (cont'd) 

If you arv \iKkf enou^ to Mve trie mney to inwst 1n-4 ccMtrclat 
%Ur projector, jfou can ^Int the Inside of tf» &»ae miUt fUt 
idiitt ^fnt to cr^te i pIsnetaHwR doiee. Stipend tl« doiRe 
celling witA mir^. 

the 9tam? ffH^ t^q^at, PmJeet a't^ :>..'n^*r t^'ff al^J ' ^ 
aof^Uite irmtrwHi<fw far bui?*Hn*j i ^'n af ir /'r«".'<^'f^'r. Jf* 

If yOM prefer a perwanentview of popular ccmstellatlons In your 
area, paint the ln$<<te of the dene idth flat black paint 

^ii^i?l"h'*f! "♦'^^ to dran «^1s 

Of the Cimstellatlons. Susepnd the doa» fro« the celling with 
wire. 

Ilie ^aneUrliffl/Con^teltdriusi posie can te easily taKen mart 

and star^ at the end of the ten«. . ,^ ^ ^,ece 

Build a better telesccH^e than Galileo! Ymi will need t»o 
cardboard tubes. One of the tubes should f^ t snugly irto 
the second tube. 

The tube holding tfie e/epiece should be about 10 cm, long. A 
linen tester or sta«p mignifier can be used as a lens (sh** 
•HffjHf^ tu ifui^"). T^i^ focal lenqth measures ?«3 c«. 

Cut a hole In a piece of lab cork large enough to insert the vye- 
piece lens. Insert the Qorfc into one end of the smaller tube. 

Fit the objective lens ^ t.^t^^ttt\* - ^^.s - j^-ruj 

^» Buy") into one end of the larger tube. This tube 
will iseasur^ about 70 cm. Secure the riw of the lens to the 
opening with clay. Have students practice focusing the telescope 
before using It in astronoi^y activities. 

miR LO OK DIRECTIY AT TH£ SUh WITH THE UWAIKD iU OR KITH 

A WailFyTlirWvTCETil 




The d1«»ter of the Earth (12.8CM km) is 4X the diameter of the 
doon (3r^ km). Use the Earth and moon spheres chosen for 
Activity II. Use clay to attach these two bodies to a stick 
30 "farth diameters" apart. For e^^le, if Earth i*; a ping pong 
bcr of 4 OB, soon can be a pea or bead 1 cm. The two will be 
attached to a stick about l?0 c« apart from each other. 

If use a large 3 c» narble for Earth, t^t size sphere will 
you need for the woon? How far ^p^rt should they be? 

Wth light fro« a sHde projector, flashlight or the sun, 
students can explore positions and shapes of daytine and nighttii 
RoofS as well as eclipses. Sti«tent$ way draw pictures of 
the shadows they see to ca6«>are ideas as well as to record 

Obtain a^ concave shaving jairror. Some distortions will appear due 
to surface is^rfections. Deten^ine the mirror's focal point by 
reflecting sunlight cm white paper imtll a sharp image appears. 
The d1st4N)ce fron lens to p3per is the focal length of the lens. 
Fit ^he Brirror into l.^ai or l.^s m long circular cardboard packing 
tijilte. Set a r X r plm mirrm- on a 45'' mgle on a dowel or 
still wire (see drawing below). Place the mirror a short distance 
in front of the focal point. The 45'' angle allows 
Hght tp be reflected throm^ the eyepiece. The 
eyepiece should be centered directly above the ^^S^^ 
plane mirror. Plar* the eyepiece {da<d>le ccmvex 
laa^ifying lens;, in a cardi»oard or netal c>* der 



and invert it into the 
opening directly above 
tl» plane mirror, f^^se 
or lower the eyepiece • 
to mamify the ifmgc 
formed by the isirror, 

Rifce a telescope hol(^r _ 
from wood wr &m>ty wire reeU 




WHEf£ TO GO.., 



The tbtherford ObWrviitory. Columbia Iknivervit/ 

to ihSSif at tfm^ttfm'sf^m the jxhif of th' i^it: ^%if*rsT 

^r/:#'4ff/t for f/.*if«'£^ J^tlJ Ife aiUre0fif'*i t Th,' Ai^rt* ^ 
/vporwnf. ColiH^J^x IHiih'reit^^ Hcv fork, .'.^ 

i^«#Jjr« College Observaiory. IfqK?rso ll Hall 

^teur Astrpnqwers Assoc1at1 on<, Th e J*fly^den J] anetari im 

Au,nft ^M^t^-^. r :it\ xfid ikftotn-r "4 at th,' Haiui^^i FJ.ou'^ 
t'lHurj, TiJ J;\* iUar parfiea are ^iwrn (tt fr^fit thr 
pi*m'' tfn :> , ?%t* Afftztrur Astrcmctm^sv A&etH*i.jrioft, A>f f*'i%' 
ifif>, 0ritr fhr A'^iiU^ur .Ifftrnncmepe A^an>*i\tt{o>:. P<k'rn ^nt: 



WHAT TO l€AD.. 



BOOKS 



Star Maps for Beginners, 
Sincm and y»uster,"l^. 

for *uiL*k mtmfh i*io! uJtnj 



I. n. Levitt and 1^ K. 

For tht? /f?i/7ri«u ,i 
■^/sf th' hri..f^itcr 8T,:m 



NarsTiallf 



Ol.cott*s Field Book of the_Sk1es, Willie T. Olcott, revised 
by R, ». MayaTI and H. «. MayaTI. G.P. Putnam's Sons. New foHi. 

Stir:SjL * J^^de to Ote UmstellatignSt Sun, Planets and 

Other Features of the teavens, Herbert S. l\'m ^ndH^iC^ 
BMier. GoTden^Vess, u^ts r.f liotuts it, . ,;%r hunnru^ra. 

The Friemlljf Stars, Martha Evang Hartin, revised by Donald 
M. Iten/el and WilTlaip N. Morgan, Dover. 1964. ^j* /./ 

intr'hiuofi.^, f-r thr N\rirjn*T ti^i' intt'!^ir''t* r. 
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. .*MAGAZINES 

AsijiDiii» r, 'n^i.i'xzim- f r th 

Ct^^.iW prr J* it*. AstroMedia Corp. 

Astrmedia Corp. r ■ ^ rii'^r ^r n**H'ftv n^j^^ in*'- m>T*! 'k •.; 

Skj ^ and Telescope ror ih< a'!»tn.^'J .muf.-^r xnJ. r^^',.^%•,T^^/ 



wm TO BUY... 



i^iL^_.SciertJfic Cgsga/j^ Barringtcwi. Wew Jersey 

«fvj ,1 :f^n&, a 4 1/4" rrftt^'^'h j ','/»'^... r Writ, r 

F^^mmJ rin^Ktifif* for a <^it,xIo£f lifftinj ,sll tfh*ir tioi^^u' : f'i 



W»JTOCAa... 

or niifht ttky smalrr" -i-t -'fj,,, i^if^ th .'jyv/-^?. . . 

MariE Chartrand* Hayden Planetariiss* New Yorl(, MY l(X)24. 
212-873-1:KX) Ext. 390. 

t. L. Fras^lin, African Muset^ of Natural Hl'^tory* Hayden 
Planetarium, /i.i//r*-rtn x/^m^-;. 2l?-B73-13Cf) Ext. W 

E. P. Beherencp. Dept. of Physfcs h Astronooy* He't>e'-t H. LehMn 
College. Bedford Park Blvd. W. , Bronx, NT 10468. ZI2-960-8S4?. 
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